INTRODUCTION
The friction between two sliding, rotating or rubbing s-,rf aces is governed by the adhesion theory of friction where the frictional force (F) is determined by the shear strength (s) and the real area of contact (A), namely F = As. To obtain low friction between two sliding surfaces A or s or both Should be small. This means that tribological materials of high hardness and low shear strength are most suitable. However, this is not possible in practice -metals of high hardness always have high shear strengths. Consequently, the application of thin layers of soft metallic films on a hard surface is one of the alternatives.
Thin ion plated metallic lubricating films such as gold and lead have been shown to perform better than thermally evaporated ones, particularly in spaceborn bearings of satellite mechanisms such as solar array drives, de-spin assemblies and gimbals. The ion plated films for these applications have definite advantages in that they give reduced coefficients of friction and wear, and extended endurance life. They also alter the mode of debris generation and reduced torque noise (refs. 1 and 2).
When two surfaces are brought together in relative motion, the frictional force arises from asperity deformation, adhesion and the plowing of the film and wear debris. A simple approach to the sliding process indicates, that the lower the shear strength of the so"t metallic film and higher hardness of the substrate the lower the friction. During sliding, the normal load is supported by the real area of contact under the pressure (p) whereas the tangential force will be governed by the shear strength (s) of the thin, soft metallic film. As a result the friction coefficient is defined as u = s/p. The extent to which the coefficient of friction can be lowered depends primarily upon film thickness, surface roughness, degree of localized deformation, mechanical properties of the film relative to those of its substrate and the deposition technique Thin, soft metallic film lubrication is effective for wear reduction when adhesive wear predominates, but is of little value in abrasive wear, therefore the most important requirement is strong ? dherence. Ion plated metallic films have exceptionally strong adherence which is attributed to a gradual film/substrate transition regardless of film/substrate compatibility. It is well known that the friction of thin metallic films is affected by shear strength, thickness, surface hardness and roughness. It is also influenced by physicochemical phenomena such as oxidation and diffusion under certain sliding conditions (refs. 3 to 5).
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The objective of this paper is to explain the improved tribological characteristics of ion plated films of gold and lead in terms of adherence and surface strengthening effects, film thickness, nucleation and growth characteristics. The friction tests were conducted in vacuum with highly polished 440C stainless steel surfaces, in a pin and disk specimen configuration.
EXPERIMENTAL PROCEDURE
The ion plating chamber used in this study has been previously de- It is well kno;,, n, that low adatom mobility leads to amorphous or fine grained structure. During ion plating, the evaporant ions and energetic neutrals have a strong surface interaction thereby limiting the surface mobility and at the same time increasing nucleation density which leads to accelerated nucleation growth and coalescence by the nuclei.
As a result, these factors contribute to a continuous film formation with a minimum degree of lattice misfit at lower nominal thickness. 
